We consider a Demazure slice of type A (2) 2l , that is an associated graded piece of an infinite-dimensional version of a Demazure module. We show that a global Weyl module of a hyperspecial current algebra of type A (2) 2l is filtered by Demazure slices. We calculate extensions between a Demazure slice and a usual Demazure module and prove that a graded character of a Demazure slice is equal to a nonsymmetric Macdonald-Koornwinder polynomial divided by its norm. In the last section, we prove that a global Weyl module of the special current algebra of type A (2) 2l is a free module over the polynomial ring arising as the endomorphism ring of itself.
Introduction
A Demazure module in a highest weight module L(Λ) of a Kac-Moody Lie algebra g is studied for a long time. For an affine Lie algebra g, there are two types of Demazure modules in the literature [Kas, Kum] . One is a thin Demazure module, that is usual Demazure module. The other is a thick Demazure module, that is an infinite-dimensional version of a thin Demazure module. Consider an affine Lie algebra of type X (r) l (X = A, D, E) and r = 1, 2, 3 that is called type I in [CI] . Its level one thin Demazure module has special features. Sanderson [San] and Ion [Ion] showed that its graded character is equal to a nonsymmetric Macdonald polynomial specialized at t = 0 in X (r) l = A (2) 2l -case and equal to a nonsymmetric Macdonald-Koornwinder polynomial specialized at t = 0 in A (2) 2l -case. Another special feature is the connection with a local Weyl module of a current algebra Cg that is a hyperspecial maximal parabolic subalgebra of g ( [CIK] ). Chari-Loktev [CL] , Fourier-Littelmann [CL] , Fourier-Kus [FK] and Chari-Ion-Kus [CIK] showed that a Cg-stable level one thin Demazure module is isomorphic to a local Weyl module as a Cg-module.
Less is known about a thick Demazure module compared to a thin Demazure module. A thick Demazure module is a module of a lower Borel subalgebra that is generated from an extremal weight vector of L(Λ). Cherednik and Kato [CK] recently studied a Demazure slice that is defined as a quotient module of a thick Demazure module. In type I but not of type A (2) 2l , they showed that a global Weyl module of Cg have a filtration by level 1 Demazure slices. Moreover they calculated extensions between a level one Demazure slice and a level one thin Demazure module. As a result, they showed graded characters of a level one Demazure slice and a thin Demazure module are orthogonal to each other with respect to the Euler-Poincaré-pairing. In particular, the graded character of a Demazure slice is equal to a nonsymmetric Macdonald polynomial specialized at t = ∞ divided by its norm.
In this paper, we provide anaologues of these results in [CK] for A
2l . Let g be an affine Kac-Moody Lie algebra of type A (2) 2l andg be a simple Lie algebra of type C l contained in g. Let h be a Cartan subalgebra of g. Let P be the integral weight lattice ofg andP + be the set of dominant integral weights ofg. For each λ ∈P + , we have a Cg-module W (λ), that is called a global Weyl module. Level one Demazure slices and thin Demazure modules are parametrized by λ ∈P as D λ and D λ , respectively. Let Λ 0 be the unique level one dominant integral weight of g and let δ be the simple imaginary root of g. LetW be the Weyl group ofg. Let b − be a lower-triangular Borel subalgebra of g. For each λ ∈P , letĒ λ (x 1 , .., x l , q) and E † λ (x 1 , ..., x l , q) be nonsymmetric Macdonald polynomials specialized at t = 0, ∞ respectively. Let (−, −) be the Weyl group invariant inner product on the dual of a Cartan subalgebra h * normalized so that the square length of the shortest roots of g with respect to (−, −) is 1. Let gch M be a graded character of M (see §1.6 for the definition). As a corollary of Theorem B, we have In this paper, we refer to a maximal parabolic subalgebra of affine Lie algebra that contains a finite dimensional simple Lie algebra as a current algebra. For an affine Lie algebra of type A (2) 2l , two kind of current algebras are studied in the literature. They contain simple Lie algebras of type C l and B l , respectively.
The former is called a hyperspecial current algebra. A dimension formula of a local Weyl module of a hyperspecial current algebra and freeness of a global Weyl module over its endomorphism ring are proved in [CIK] . The latter is called a special current algebra and a dimension formula of a local Weyl module of a special current algebra is proved in [FK] and [FM] . Let Cg † be a special current algebra of g. 
The organization of the paper is as follows: In section one, we prepare basic notation and definitions. Section two is about a Demazure slice. Main contents of section two are the relation between a global Weyl module and a Demazure slice (Theorem A), and calculation of extensions between a Demazure slice and a thin Demazure module (Theorem B). As a corollary, we prove a character formula of a Demazure slice (Theorem C). In section three, we study a global Weyl module of a special current algebra of type A (2) 2l . We prove the endomorphism ring of a global Weyl module is isomorphic to a polynomial ring and a global Weyl module is free over its endomorphism ring (Theorem D).
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Preliminaries
We refer to [Sahi00] , [Kac, Chapter 6] and [CI] for general terminologies throughout this section. Mainly we refer to [Kac] for §1.2 and §1.4 and refer to [CI] for the §1.3.
Notations
We denote the set of complex numbers by C, the set of integers by Z, the set of nonnegative integers by Z + , the set of rational numbers by Q, and the set of natural numbers by N. We work over the field of complex numbers. In particular, a vector space is a C-vector space. For each x ∈ Q, we set ⌊x⌋ := max{z ∈ Z| x ≥ z}. We set x (r) := x r /r! for an element x of a C algebra.
Affine Kac-Moody algebra of type A (2) 2l
Let g be an affine Kac-Moody algebra of type A (2) 2l and h be its Cartan subalgebra. We denote the set of roots of g with respect to h by ∆ and fix a set of simple roots {α 0 , α 1 , ..., α l }, where α 0 is the shortest simple root of g. Let ∆ + and ∆ − be the set of positive and negative roots, respectively. We set the simple imaginary root as δ := 2α 0 +α 1 +· · ·+α l , the set of imaginary roots as ∆ im := Zδ, and the set of real roots ∆ re := ∆\∆ im . We set
The set∆ is a root system of type C l . Using the standard basis ε 1 , ..., ε l of R l , we have:
We denote the set of short roots ofg by∆ s and the set of long roots ofg bẙ ∆ l . We have
and
We set ∆ l± := ∆ ± ∩∆ l , ∆ s± := ∆ ± ∩∆ s and∆ ± := ∆ ± ∩∆. For each α ∈ ∆ re , letα ∈ h be the corresponding coroot of g. Let θ be the highest root of∆. Let d ∈ h be the scaling element that satisfies α i (d) = δ i,0 . We denote a central element of g by K =α 0 + 2α 1 + · · · + 2α l . For each α ∈ ∆, we denote the root space corresponding to α by g α . For each α ∈ ∆ re , the root space g α is one dimensional and we denote a nonzero vector in g α by e α . A Borel subalgebra b ± and a maximal nilpotent subalgebra n ± of g are
We set
We setQ
1.3 Hyperspecial current algebra of A (2) 2l
We seth :
Theng is a finite dimensional simple Lie algebra of type C l , the Lie subalgebrah is a Cartan subalgebra ofg, the Lie subalgebrab + is a Borel subalgebra ofg, and∆ is the set of roots ofg with respect toh. The latticeP is the integral weight lattice ofg, andP + is the set of dominant integral weight ofg. A hyperspecial current algebra Cg is a maximal parabolic subalgebra of g that containsg. I.e.
Cg :=g + b − .
We set Cg ′ := [Cg, Cg]. 
We define a subalgebra Cg im of Cg by
and define a subalgebra Cn + of Cg by
Weyl group
Let s α ∈ Aut (h * ) be the simple reflection corresponding to α ∈ ∆ re . We have
We set W as the subgroup of Aut (h * ) generated by s α (α ∈ ∆ re ), andW as the subgroup generated by s α (α ∈∆). For each i = 0, ..., l, let s i := s αi . Then W is generated by s i (i = 0, ..., l), andW is generated by s i (i = 1, ..., l). Let (−|−) be a W -invariant bilinear form on h * normalized so that (α 0 |α 0 ) = 1. For each µ ∈P , we define t µ ∈ Aut (h * ) by
We have t µ ∈ W and W =W ⋉P .
(1.1)
For each λ ∈P , we denote the unique element ofW λ∩±P + by λ ± , respectively. We set ρ := 1 2 α∈∆+ α. For each w ∈W and λ ∈P , we define w • λ := w(λ + ρ) − ρ. For each Λ ∈ P , we set W Λ := {w ∈ W | wΛ = Λ}. We denote the set of minimal coset representatives ofW \W by W 0 . Definition 1.2 (Reduced expression). Each w ∈ W can be written as a product w = s i1 s i2 · · · s in (i j ∈ {0, ..., l}). If n is minimal among such expressions, then s i1 s i2 · · · s in is called a reduced expression of w and n is called the length of w (written as l(w)). 
For w ∈ W and µ ∈P , let w((µ)) ∈P be the restriction of w(µ+Λ 0 ) toh. For each λ ∈P , let π λ ∈ W be a minimal length element such that (π λ Λ 0 )((0)) = λ. For each µ ∈P , we denote the convex hull ofW µ by C(µ).
Proof. The set w(µ + −Q ′ + ) is the intersection of µ + +Q ′ with the convex hull
Proof. First, we prove (1). It is enough to prove the assertion for w = s i v.
Since w > v, we have vΛ 0 ,α i ≥ 0. This implies vΛ 0 − wΛ 0 ∈ Q + . Hence (0)). Next, we prove (2). We already proved (⇐). So we prove (⇒). By Definition 1.3, we have
. This contradicts the minimality of l(π c ). Hence the assertion follows.
Macdonald-Koornwinder polynomials
In this subsection, we recall materials presented in [Sahi00, §3] and [Ion] , and we specialize parameters t, t 0 , u 0 , t l , u l in [Sahi00] as t 0 = t l = u 0 = t and u l = 1 [Ion] .
Nonsymmetric case
We set F := Q((t, q 1/2 )). Let F[P ] be a group ring ofP over F and X λ be an element of
Hence we have
Here ⋆ is the involution on
indexed byP with the following properties:
As in [Ion, §3 .2], we set
Let −, − nonsym be a specialization of −, − ′ nonsym at t = 0.
Symmetric case
The Weyl groupW acts linearly on F[P ] by w(e λ ) = e w(λ) for each w ∈W and λ ∈P . Definition 1.9. We define an inner product on 
We setP
1.6 Representation of b − and Cg and their Euler-Poincaré-pairing
Let B be the full subcategory of the category of U (b − )-module such that a b − -module M is an object of B if and only if M has a weight decomposition
where M λ has at most countable dimension for all λ ∈ P . We set wt M := {λ ∈ P | M λ = {0}}. Let B ′ be the full subcategory of B such that M ∈ B is an object of B ′ if and only if M is a b − -module such that the set of weights wt M is contained in i=1,...,k (µ i − Q + ) for some µ i ∈ P , and every weight space is finite dimensional. Let B 0 be the full subcategory of B ′ consisting of finite dimensional b − -modules. For each M ∈ B ′ , we define a graded character of M by the following formal sum
where C λ−mδ is a 1-dimensionalh ⊕ Cδ-module with its weight λ − mδ. For each Λ ∈ P , let C ′ Λ be the 1-dimensional h-module with its weight Λ, and C Λ be the 1-dimensional simple module of b − with its weight Λ. For each Λ ∈ P , we set P (Λ) :
Proof. For each M ∈ B, we have Hom 
Proposition 1.16. For each M ∈ B ′ and N ∈ B 0 , the following hold:
(2) This pairing depends only on the graded characters of M and N.
Proof. First, we prove (1). Let S be the set of highest weight vectors of M . Since wt M is bounded from above, we have a surjection ϕ 0 : P 0 := v∈S P (wt(v)) → M, where wt(v) is the h-weight of v. Since v ∈ S such that (wt(v) + Q + \{0}) ∩ wt M = ∅ is not an element of Ker ϕ 0 , the set wt Ker ϕ 0 is a proper subset of wt P 0 . For Ker ϕ 0 , we define ϕ 1 : P 1 → Ker ϕ 0 in the same way. Repeating this procedure, we get a projective resolution · · · → P 1 → P 0 → M → 0 such that wt P k+1 is a proper subset of wt P k for all k ∈ Z + . The complex P
• ⊗ C C mδ is a projective resolution of M ⊗ C C mδ . For each m ∈ Z/2, we have wt (P k ⊗ C C mδ ) ∩ wt N = ∅ for all k ≫ 0 since N and every weight space of M are finite dimensional. This implies Ext
b − -action on P 0 does not increase d-eigenvalues, and the set of weights of an object of B ′ is bounded from above, the intersection of the set of d-eigenvalues of N ∨ and P 0 ⊗ C C mδ is empty for all m ≪ 0. This implies the assertion. Next, we prove (2). Let N ′ be an object of B 0 such that gch N = gch N ′ . The sets of composition factors of N and N ′ are the same. We denote the set of composition factors by S.
Hence the assertion for the second argument follows. Let
Since every weight space of M is finite dimensional, for each µ ∈ P , we have N s µ = {0} for s ≫ 0 by construction. We can take a composition series
M as a refinement of the above sequence of b − -modules. Since N is finite dimensional, for s ≫ 0, we have wt(v) − wt(u) / ∈ Q + for each v ∈ M s and u ∈ N. By taking a projective resolution of M s as in the proof of (1), we have Ext
Using this composition series, we can prove the assertion for the first argument in the same way.
Thanks to Proposition 1.16, we get a bilinear map from
Proof. {gch C Λ } Λ∈P and {gch P (Λ)} Λ∈P are C((q 1/2 ))-basis of C((q 1/2 ))[P ]. Therefore, it suffices to check the assertion for M = C Λ and N = P (Λ). By the PBW theorem, we have ch
The assertion follows.
Representations of Cg
Let Cg-mod wt be the full subcategory of the category of Cg-modules such that M is an object of Cg-mod wt if and only if M is a Cg-module which has a weight decomposition M = Λ∈P M Λ such that every weight space has at most countable dimension. Let Cg-mod int be the full subcategory of the category Cg-mod wt such that an object M of Cgmod wt is an object of Cg-mod int if and only if M is an integrableg-module and the set of weights wt M = {λ ∈ P | M λ = {0}} is contained in i=1,...,k
for some µ i ∈ P and every weight space is finite dimensional. For each λ ∈P + , µ ∈P and n, 2m ∈ Z, we set
where V (λ + nΛ 0 + mδ) is the highest weight simple module ofg + h with its highest weight λ + nΛ 0 + mδ and C µ+nΛ0+mδ is the 1-dimensional module of h with its weight µ + nΛ 0 + mδ. Let π : Cg →g be a homomorphism of Lie algebras defined by
where
. We can prove the following proposition in the same way as Proposition 1.12, and we omit its proof.
Proposition 1.18. For each µ ∈P and n, 2m ∈ Z, the Cg-module P (µ+nΛ 0 + mδ) wt is a projective module. (1) π * V (λ + nΛ 0 + mδ) is a simple object in Cg-mod int .
(2) P (λ+nΛ 0 +mδ) int is a projective cover of its unique simple quotient π * V (λ+ nΛ 0 + mδ) in Cg-mod int .
Proposition 1.20. The categories Cg-mod wt and Cg-mod int have enough projectives.
Proof. We can prove that Cg-mod wt has enough projectives in the same way as Proposition 1.13. Let M be an object of Cg-mod int . Since M is an integrable g-module, for eachg-highest weight vector v ∈ M with its weight Λ, we have a morphism of Cg-module P (Λ) int → M. Collecting them for allg-highest weight vector, we obtain a surjection from a projective module to M. 
We can prove the following proposition in the same way as Proposition 1.16, and we omit its proof. 
Demazure modules
We continue to work in the setting of the previous section.
2.1 Representations of g 2.1.1 Highest weight simple module Definition 2.1. Let Λ ∈ P and let C Λ be the corresponding 1-dimensional
The Verma module M (Λ) has a unique simple quotient (see [Kac] Proposition 9.2). We denote it by L(Λ).
Theorem 2.2 (see [Kac] Proposition 3.7, Lemma 10.1 and §9.2). For each Λ ∈ P , the following hold.
(1) L(Λ) is an integrable g-module if and only if Λ ∈ P + ; (2) For each Λ ∈ P + and w ∈ W , we have dim C L(Λ) wΛ = 1;
We remark that gch L(Λ) is well-defined thanks to Theorem 2.2 (3).
Realization of L(Λ 0 )
Definition 2.3 (Heisenberg algebra). For each l ∈ N, let S l be a unital Calgebra generated by x i,n (i = 1, ..., l, 0 = n ∈ Z) and K which satisfy the following conditions:
We set R = C[y i,n | i ∈ {1, ..., l}, n ∈ N]. We define a representation p : S l → End C (R) by
Let g im := n∈Z\{0} g nδ . The algebra S l is a Z-graded algebra by setting deg x i,n = n and deg K = 0, and U (g im ⊕ CK) is a Z-graded algebra by the Z-grading induced from the adjoint action of the scaling element d. For g of type A
2l , we have dim C g nδ = l for n ∈ Z, and we have the following. Proposition 2.4 (see [Kac] Proposition 8.4). The algebras U (g im ⊕ CK) and S l are isomorphic as Z-graded algebras.
By Proposition 2.4, we identify S l with U (g im ⊕ CK). Sinceh and U (g im ⊕ CK) are mutually commutative, the following C-algebra homomorphism p λ :
We denote this U (g im ⊕h ⊕ CK)-module by R λ .
Theorem 2.5 ([LNX] Theorem 6.4). We putp
:= λ∈P p λ : U (g im ⊕h ⊕ CK) → End C ( λ∈P R λ ). Thenp extends to an algebra homomorphism U (g) → End C ( λ∈P R λ ) and λ∈P R λ is isomorphic to L(Λ 0 ) as a g-module.
Thin and thick Demazure modules
Definition 2.6. For each w ∈ W and Λ ∈ P + , we define b − -modules Lemma 2.8 ( [Kac] Proposition 3.6). For each w ∈ W , Λ ∈ P + and α ∈ ∆ + , we have
Lemma 2.9 and Corollary 2.12 in the below are proved in [CK] for the dual of the untwisted affine Lie algebra. The proofs in [CK] 
Corollary 2.12 ([CK] Corollary 4.4). For each w, v ∈ W and Λ
∈ P + , we have (D wΛ ∩ D vΛ )/(D vΛ ∩ u>w D uΛ ) = D wΛ or {0}.
Level one case
In this subsection, we consider level one Demazure modules. The unique level one dominant integral weight of A
2l is Λ 0 . From (1.1),
is a bijection. For each λ ∈P , we set
we have π µ < π λ by Lemma 2.9. Then, Lemma 1.6 (1) implies µ ≻ λ. Conversely, we assume that µ ≻ λ. There exists w ∈ W such that µ ≻ λ = w((µ)). Let w = s i1 · · · s in be a reduced expression of w such that (
Theorem 2.14 ( [Ion] Theorem 1). For each λ ∈P , we have 
Weyl modules
Corollary 2.18. For each λ ∈P + , we have
Proof. By Theorem 2.17, we have
By Proposition 1.11 and Theorem 2.14, the assertion follows. For each λ, µ ∈P + and m ∈ Z/2, we have
Proof. The assertion follows from Definition 1.21 and Theorem 2.19.
Extensions between Weyl modules in B
In this subsection, we prove the following corollary of Theorem 2.19.
Theorem 2.21. For each λ, µ ∈P + , m ∈ Z/2 and n ∈ Z + , we have 
} n∈Z+ with the following conditions:
(2) For each morphism of short exact sequence
we have the following commutative diagram
.
Definition 2.23 ([Gro] §2.1).
For each contravariant δ-functors T = {T i } i∈Z+ and S = {S i } i∈Z+ , a morphism of δ-functor from T = {T i } i∈Z+ to S = {S i } i∈Z+ is a collection of natural transformations F = {F i : T i → S i } i∈Z+ with the following condition:
Definition 2.24 ([Gro] §2.2).
A contravariant δ-functor T = {T i } i∈Z+ is called a universal δ-functor if for each δ-functor S = {S i } i∈Z+ and for each natural transformation 
there exists a unique morphism of δ-functor
Lemma 2.27 (Shapiro's lemma). For each M ∈ B, N ∈ Cg-mod wt and n ∈ Z + , we have
• is a projective resolution of
M in Cg-mod wt . The assertion follows from the Frobenius reciprocity.
Lemma 2.28. We have the following:
Proof. First, we prove the first assertion. The sets of functors {Ext Cg-modwt (P (λ + nΛ 0 + mδ) int , N ∨ ) = {0} for λ ∈P + , n, 2m ∈ Z and l > 0. From the BGG-resolution, we have an exact sequence
Since U (Cg) is free over U (g + h), by tensoring U (Cg), we obtain a projective resolution
This implies Ext
Cg-modint (−, N ∨ ), the assertion follows.
Next, we prove the second assertion. Two sets of functors {Ext
from Cg-mod int to the category of vector spaces. Since C 0 is an object of Cgmod int , we can prove that the latter is a universal δ-functor by the same argument as in the proof of (1). We show that Ext
For each w ∈W , by the PBW theorem and the Frobenius reciprocity, we have
Using the projective resolution of P (λ + nΛ 0 + mδ) int considered in the proof of (1), this implies Ext
Lemma 2.29. For each M, N ∈ B, we have
Proof. We show that {Ext
} n∈Z+ is a universal δ-functor. For each injective object I ∈ B, the object I ⊗ C N ∨ is an injective object in B. Hence we have Ext
for each projective object P ∈ B and k ∈ N. From Theorem 2.26, this implies {Ext
Hence the assertion follows. 
Proof. We have
Proof of Theorem 2.21. If we set M = W (λ) ⊗ C C mδ and N = W (µ) loc in Theorem 2.31, then we obtain Theorem 2.21.
Proof. From Theorem 2.31, we have
, we obtain the assertion.
Demazure-Joseph functor
For each i = 0, ..., l, let sl(2, i) be a Lie subalgebra of g isomorphic to sl 2 corresponding to ±α i and p i := b − + sl(2, i). (1) The functors {D i } i=0,...,l satisfy braid relations of W ;
(2) There is a natural transformation Id → D i ;
For a reduced expression w = s i1 s i2 · · · s in ∈ W , we define
This is well-defined by Theorem 2.33 (1).
Theorem 2.34. For each Λ ∈ P + , w ∈ W and i ∈ {0, ..., l}, we have 
Realization of global Weyl module
For each λ ∈P + , we define
From the PBW theorem and Lemma 2. 
Proof. Let ≥ ′ be a total order on W such that if w ≥ v then w ≥ ′ v. For each w ≥ π λ , define
This is a b − -submodule of Gr λ D and
By Corollary 2.12, {F w } w∈W gives the assertion.
Lemma 2.37. We have the following equality of graded characters.
Proof. Let λ ∈P + and k ∈ Z + . By Theorem 2.17,
Applying Theorem 2.34 and Proposition 2.35 repeatedly, we have
Here D 0 is isomorphic to the trivial Cg-module C Λ0 with its weight Λ 0 . By [HK, Theorem 3.6 ], We have a projective resolution of a Cg-module
By Corollary 2.18, the set of graded characters {gch W (λ) loc } λ∈P+ is an or-
. Hence Corollary 2.20 implies the assertion.
If a b − -module M admits a finite sequence of b − -submodules such that every successive quotient is isomorphic to some D µ (µ ∈ P ), then we say M is filtered by Demazure slices. Let f , g ∈ C((q 1/2 ))[P ]. Here we make a convention that f ≥ g means all the coefficients of f − g belong to Z + . Proof. First, we show that there exists a surjection W (λ) ⊗ C C Λ0 → Gr λ D. Let v λ ∈ Gr λ D be the nonzero cyclic vector with its weight λ + Λ 0 − (λ|λ) 2 δ. We check v λ satisfies Definition 2.15 (1), (2), (3). The condition (1) is trivial from the definition of v λ . Since L(Λ 0 ) is an integrable g-module, v λ is an extremal weight vector. This implies the condition (2). We check the condition (3) in the sequel. Since λ,α ≥ 0 and v λ is an extremal weight vector, we have e α v λ = 0 for α ∈∆ + . For each µ ∈P , we set |µ := 1 ∈ R µ . For each β = α + nδ ∈ ∆ with n ∈ −Z + /2 and α ∈∆ + ∪ 1 2∆ l+ , we have v := e α+nδ |λ ∈ U (Cg im )|λ + α by Theorem 2.5. Since U (g)v is finite dimensional, U (g)v has a highest weight vector whose weight is ν.
ν . This implies v = 0 and we have the desired surjection. In particular, we have an inequality
On the other hand, we have,
by Lemma 2.37. Thus the above inequality is actually an equality and the assertion follows. 
Extensions between
Proof. The proof is the same as proof of Theorem 2.34 using the analog of [Kas, Proposition 3.3.4] for thick Demazure modules (cf. [Kas, §4] 
Calculation of Ext
The following theorem is an A 
Freeness of W (λ)
† over A λ
In this subsection, we prove the following theorem
